Involvement of activation of toll-like receptors and nucleotide-binding oligomerization domain-like receptors in enhanced IgG4 responses in autoimmune pancreatitis.
IgG4-related disease is a recently recognized entity affecting multiple organs, including the pancreas, biliary tracts, and salivary glands. Although IgG4-related disease is characterized by systemic IgG4 antibody responses and by infiltration of IgG4-expressing plasma cells, the innate immune responses leading to adaptive IgG4 antibody responses are poorly understood. The aim of this study was to clarify the innate immune responses leading to IgG4 antibody production. IgG4 and cytokine responses to various nucleotide-binding oligomerization domain (NOD)-like receptor (NLR) and Toll-like receptor (TLR) ligands were examined using peripheral blood mononuclear cells (PBMCs) from healthy control subjects and patients with IgG4-related autoimmune pancreatitis. Activation of NOD-2 in monocytes from healthy control subjects induced IgG4 production by B cells in a BAFF-dependent and T cell-independent manner. In addition, PBMCs from patients with IgG4-related disease produced a large amount of IgG4 upon stimulation with NLR and TLR ligands; this enhanced IgG4 production was associated with the induction of BAFF by NLR and TLR ligands. Monocytes from patients with IgG4-related disease induced IgG4 production by B cells from healthy control subjects upon stimulation with NLR and TLR ligands. The results of these studies suggest that abnormal innate immune responses against microbial antigens may underlie the immunopathogenesis of IgG4-related disease.